Differential localization of superoxide dismutase isoforms in placental villous tissue of normotensive, pre-eclamptic, and intrauterine growth-restricted pregnancies.
Several isoforms of superoxide dismutase (SOD), including copper/zinc (cytosolic) and manganese (mitochondrial), exist. In the human placenta, SOD may prevent excessive superoxide accumulation and any potential deleterious oxidative effects. In pre-eclampsia, increased levels of lipid peroxide and decreased SOD activity have been described in the placenta. Oxidative stress such as occurs in pre-eclampsia can alter expression of SOD isoforms. The objective of this study was to localize the copper/zinc and manganese SOD isoforms in the placenta using immunohistochemistry and to compare localization and intensity of immunostaining in tissues from normotensive pregnancies with those from pregnancies complicated by pre-eclampsia and/or intrauterine growth restriction (IUGR). Western blotting with specific antibodies recognized a 17-kD copper/zinc and a 23-kD manganese SOD subunit in placental homogenates. Intense immunostaining for the manganese SOD isoform was seen in villous vascular endothelium, but only faint staining was found in the syncytiotrophoblast or villous stroma. In serial sections, intense immunostaining for copper/zinc SOD was seen in certain cells of the villous stroma but only faint immunostaining in syncytiotrophoblast and vascular endothelium. No apparent differences in localization or intensity of immunostaining for either isoform were seen between tissues of normotensive or pre-eclamptic pregnancies, with or without IUGR. The different cellular localizations of the SOD isoforms suggest that they fulfill different functional roles within the placenta.